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ENTOMOLOGY UPDATE 
Marlin E. Rice 
Assistant Professor /Extension Entomologist. 
Iowa State University 
Alfalfa weevU and clover leaf weevil 
Management of alfalfa weevils and clover leaf weevils typically involves a:ri 
early cutting of the first crop followed by an insecticide treatment of the stubble if 
needed. This year, numerous incidences of alfalfa weevils and clover leaf weevils 
suppressing regrowth of alfalfa stubble after first cutting were reported from the 
southem half of the state. Damaging populations of both species were comprised 
predoxpinan~ly of adults but some larvae also were present. 
It was not unconunon to hear reports of no regrowth for 7-21 days after 
cutting. As an example, alfalfa stubble in one Monroe County field showed no 
regrowth 7 days after cutting and weevils were observed crawling from one brown 
crown to another in search of green stubble. Crowns in this field contained 12-17 
adult alfalfa weevils and 7-18 clover leaf weevils. 
Adults of both species will injure the plants by scraping the green tissue 
from the stems and consuming the new regrowth. During large infestations, this 
results in brown stems with lesions and crowns which appear dead. 
Research conducted at ISU shows that complete stubble defoliation for up to 
3 days will not have a significant effect on regrowth. But stubble defoliation for 1. to 
11 days will delay plant development and reduce dry matter and nutrient yields. 
Conversely, this delay can increase forage quality as measured by crude protein 
analysis and digestible dry matter but this improvement is never enough to offset 
the loss in yield. 
Reductions in alfalfa yield for fields cut on either a plant-stage (first bloom) 
or calendar-date (28 days) basis can result in substantial dollar losses per acre if 
the field is completely defoliated for more than 3 days. Because plant damage is 
determined by both the duration and intensity of insect injury, economic injury 
levels emphasize this injury as a basis for making management decisions. The 
injury duration that would cause a loss in alfalfa productMty equal to the cost of 
control can be used as a criterion for management decisions. The critical duration 
of injury is calculated as follows: economic injury level = control cost (dollars per 
acre) dMded by dollars of loss (hay dollar value times $0.0198 (first-bloom harvest] 
or $0.0345 (calendar-date harvest]) per acre per day of injury. As an example, if 
control cost is $8 per acre and the dollar loss is $3.45 per day for $100 hay cut on 
a calendar-date basis, then the critical duration of injury would be 2.3 days. 
Complete insect defoliation longer than 2.3 days would result in a loss of crop 
productivity greater than the cost of control. If damage is expected to exceed the 
critical duration of injury, then chemical control measures would be justified. 
For a harvest system where the alfalfa is cut at first bloom, each day of 
defoliation can cause $1.97 and $2.48loss per acre when hay value is $100 and 
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$125 per ton, respectively. Dollar losses for a calendar-date harvest system can be 
$3.45 and $4.32 per acre per day of defoliation for hay valued at $100 and $125 per 
ton, respectively. 
The critical duration of injury provides a time frame in which fields can be 
scouted for stubble defoliators. Immediately after first cutting, sampling for · 
defoliators during the 3-4 days while hay is being cured and baled will not cause 
substantial economic losses from a plant-stage harvest system even if regrowth is 
completely suppressed. If however, damage is expected to exceed the critical 
duration of injury, which probably would occur in a calendar-date harvest system, 
control measures would be justified. · 
Grasshoppers 
This year many farmers were plagued by the most quintessential of all 
insect pests, the grasshopper. They fed upon soybeans, com, and alfalfa across the 
state, but the hardest hit region was central and east-central Iowa. Grasshopper 
densities of 100-300 per 50 sweeps with a net in alfalfa were not uncommon and 
the most recorded was 891 in 50 sweeps. 
In row crop situations, grasshopper populations usually develop in weedy · 
fence rows, ditch banks, and waterways before migrating into the field. The 
recommendation in the past has been to control the young grasshoppers before 
they grow larger, spread out across the field, and create economic yield losses. The 
premise behind this recommendation is that large grasshoppers are notoriously 
hard to kill. . · 
There are two broad strategies for managing grasshoppers. One obvious 
strategy is to do nothing, at least regarding an insecticide application. This should 
not be interpreted to mean that the grasshopper population should not continue to 
be monitored. Considerable field scouting is required to assure that taking no 
control action is still appropriate. Because grasshoppers are susceptible to several 
fungal diseases, especially during periods of wet weather, there is always the 
possibility that the population will be greatly reduced by natural mortality factors. 
The second strategy is to reduce the population through the use of an 
insecticide. Soybean producers are justifiably concemed about the potential 
problems of grasshoppers feeding on soybean pods, which in addition to destroying 
some seeds, exposes the other seeds in the pod to diseases, thereby reducing yield 
and quality. Spraying the field margins and border rows when grasshoppers start 
to move into a field is a strategy that is effective and reduces the amount of 
insecticide needed to control a field-wide infestation later in the season. 
However, the decision to reduce grasshopper populations through the use of 
an insecticide to protect future soybean pods from "potential" grasshopper problems 
is not an easy determination to make. If a grower decides to delay an insecticide 
application, can the larger grasshoppers be effectively controlled later in the 
season? The answer is yes. 
Six insecticides (Asana 1.9EC [0.025lb ai/A), Cygan 400 [0.5lb ai/A), 
Furadan 4F [0.25lb ai/A), Lorsban 4E [0.5lb ai/A), Pydrtn 2.4EC [0.1lb ai/A), and 
Sevin XLR+ [1.5 lb ai/A)) were evaluated against a large population of grasshoppers 
in brome grass bordering com and soybeans. The population at the beginning of 
the experiment averaged 57 grasshoppers per 15 sweeps with a net and 
approximately 62 percent were either adults or nymphs larger than 3/4 of an inch. 
About 90 percent of the population was comprised of differential grasshoppers, 
Melanoplus differentialis, and two-striped grasshoppers, Melanoplus bivitattus, 
which are our two biggest pest species. 
One day after treatment, Asana, Furadan, and Pydrtn effectively reduced the 
population by 89-99 percent. These were followed by Cygan, Lorsban, and Sevin 
which reduced the population by 73, 66, and 58 percent respectively. Seven days 
after treatment all insecticides provided at least 39-49 percent residual control 
against the remaiiling grasshoppers and those that migrated into the sprayed plots. 
It should be emphasized that these are the results of only a single test and different 
outcomes could be expected if the test was applied against younger grasshoppers. 
Chinch bug 
The chinch bug is a native insect to Iowa that can be found in lawns, native 
grasses, and small grains every year, and ocassionally causes yield losses in com 
and sorghum. This year it was a major pest in southwestern Iowa where com 
bordered small grains. From a historical perspective, the chinch bug has been very 
devastating and was recorded as damaging Iowa crops in 44 of 90 years from 1846 
to 1936. In recent years, infestations have occurred less frequently and prior to 
this year, the last serious chinch bug infestation was in 1981. 
Chinch bug populations undergo cyclic extremes, so there are many years 
when the insect is virtually absent from the agroecosystem. It is because of this 
absence that it is easy to forget about the chinch bug as a potential pest. Factors 
regulating the cyclic occurrence of chinch bugs are not fully understood. However, 
it is clear that weather and disease are important factors that influence both the 
distribution and abundance of the insect. Chinch bug populations are larger when 
they occur during or after drought periods, such as the summer of 1988. Spring 
and summer rainfall promote the spread of a fungal disease that is effective in 
reducing adult numbers. 
Populations develop in small grain fields until the grain begins to ripen. By 
this time, most overwintering adults are dead and the population consists primarily 
of nymphs. Ripening grain no longer provides an adequate food source and 
nymphs begin to migrate out of the fields. The nymphs crawl over the ground, 
because they cannot fly. They feed exclusively on plants in the grass family. 
Consequently, fields of corn or sorghum adjacent to small grains may be heavily 
damaged while soybeans remain unaffected. 
Chinch bug damage is most severe on very young com and sorghum. The 
bugs have piercing-sucking mouthparts with which they remove liquids from the 
plant and at the same time inject a toxic saliva. The saliva breaks down cell walls . 
causing necrotic areas to develop. Continued heavy feeding around the base of the 
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plant may disrupt translocation of moisture and nutrients, causing the plant to 
wilt. Plants also become weakened at the base and eventually lodge. 
When small grains begin to mature in the spring, bordering corn and 
sorghum fields should be scouted for chinch bug migration. Entire stands of young 
plants can be lost if the problem remains unchecked. Foliar applications of 
Furadan 4F, Lorsban 4E, or Sevin XLR+ in corn have been effective if applied in a 
min1mum of 30 gallons of water per acre and using drop nozzles directed at the 
base of the plant. Repeated applications at four-day intervals are often necessary 
during periods of continued migration. 
One-spotted stink bug 
The one-spotted stink bug, Euschistus variolarius, is an insect not usually 
associated with Iowa corn production. It has previously caused yield losses in 
southern Illinois, Indiana, and Kentucky and this year it damaged com in scattered 
localities across southern Iowa. Stink bug injury is most frequently observed in no-
tillage or min1mum-tillage fields, especially if weeds are present at planting time. 
One-spotted stink bugs feed by piercing plant tissue with their sucking 
mouthparts. Typical injury symptoms on corn include holes in the leaves 
surrounded by halos of chlorotic tissue, twisted and ''buggy-whip" shaped leaves 
that fail to fully expand, reduced size of root masses, stunting, production of tillers, 
and occasionally plant mortality. These symptoms are thought to be caused by a 
combination of direct feeding injury and toxic saliva injected by the bugs. 
Most of the research on one-spotted stink bug injury to corn has been 
conducted by entomologists at the University of Kentucky. They found that the 
corn plant is most susceptible to stink bug damage at emergence. Single adult 
stink bugs feeding on a stage VE plant will kill about 76% of the plants. If the plant 
lives, then there is a 42% chance that it will produce tillers. TUlered plants have 
significant delays in silking and lower yields than do untillered plants. This delay 
in silking ranges from 6-11 days and can result in reduced kernel set because of 
insufficient pollination in addition to physiological damage to the plant. The greatest 
loss in yield comes from plant death followed by the loss of grain production by 
tillered plants. Yield reductions can be as much as 61-89% when compared to 
uninjured plants. 
Once the plant attains the V4 stage (4 fully developed leaves) it is relatively 
safe from stink bug damage. The plant at this stage can tolerate up to 3 adult stink 
bugs and there will not be any difference in root or aboveground weights between 
injured and uninjured plants. But up to one-third of those injured plants will show 
the typical symptoms of leaf distortion. 
Three general pest management options have been proposed by Kentucky 
entomologists. The first option would be to scout the field before planting to detect 
stink bugs in weeds, fence rows, or cover crops. This may be labor intensive and 
would require the use of a sweep net. The second option would be the application 
of a preventive insecticide immediately before, at, or after planting or plant 
emergence. This is not the best choice since it may result in unnecessary 
insecticide applications in the absence of damaging stink bug populations. A third 
option would be to scout the fields at plant emergence. Growers could look for the 
insects or damage symptoms and then consider the possibility of a rescue 
insecticide. 
European corn borer 
The southern and eastern regions of the state were heavily infested with 
second-generation European com borers this past summer. Some agriculturalists 
commented that it was the worst infestation in recent memory. Com stalks 
examined during early September in Des Moines County harbored as many at 12-
34 mature larvae per plant. 
The second generation is very difficult to economically manage because of 
the extended moth flight and egg-laying activity, which can last 3 weeks. Intensive 
scouting is necessary to determine the tlme of application for effective control. 
Without scouting and development of an economic threshold for suspect fields, 
cost-effective control cannot be achieved for these second-generation borers. More 
than one insecticide application is often necessary. The best information to date 
indicates that the first application should be applied over both the grassy areas 
where the moths hide during the day and the cornfield when eggs begin to hatch 
and larvae are visible in leaf axils. 1f fresh eggs are still observed 7-10 days 
following the first application, a second treatment is recommended. 
Before any insecticides are applied for second-generation control, economic 
thresholds must be developed. The necessary information for this task is available 
in the publication, European Com Borer Development and Management. This 
publication was a cooperative effort by entomologists from 20 states. It contains 
information on identification, life cycle, how com is damaged. scouting techniques. 
economic injury levels, timing insecticide treatments, resistant varieties, biological 
control, and cultural practices. It also summarizes the management practices for 
Iowa. The publication is available from the Publications Distribution Office at Iowa 
State University. 
Bean leaf beetle 
The bean leaf beetle is a pest of soybeans throughout the season. The 
primary concern of most soybean producers 1s the amount of injury inflicted on the 
pods by the adult beetles. Normally. the beetles do not directly feed on seeds. 
However, in feeding on pods the beetles may cause reduced seed weights, allow 
entry of pathogens, or even cut pods off the plant. 
As with any pest, economic injury levels allow a grower to determine 
whether an insecticide application is needed in a given situation. Our best estimate 
in the past has been that 8 percent pod feeding will justify control. It had several 
weaknesses and did not allow for insecticide management costs and changes in 
crop market value. 
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This year new economic injury levels are avaJlable based on research recently 
completed by Rick Smelser and Dr. Larry Pedigo at ISU. These economic injury 
levels are flexible and require beetle numbers or pod injury estimates, crop row 
width (W, in feet), management costs (C. costs per acre), and expected soybean 
market value (V, dollars per bushel). Three economic injury level (ElL) equations 
are given, depending on the method of sampllng used. Sampllng for beetles should 
not be conducted prior to mid-morning or when dew 1s .present on the plants. 
Sampllng can be discontinued after the pods begin turn.lng yellow or brown. Before 
the ElLs are given, it 1s important to understand the theory behind their use and 
their relationship to another very important concept called the economic threshold· 
(E11. The ElL 1s the lowest number of insects that will cause economic loss, or the 
minJmum number of insects that would reduce yield equal to a value of 
management costs per acre dMded by market value of the crop per acre. ThiS 1s 
essentially the level at which the cost of applJcation equals· the benefits through 
reduced damage. However, the ideal situation is to control the pest population 
before Jt reaches the ElL and causes economic losses: this concept is known as the 
ET and it is set below the ElL. If the population reaches the ET, we often expect it 
to eventually reach the ElL. Therefore, we spray the field at the ET level before 
losses are accrued in reaching the ElL. 
Ground cloth procedure. 
Place a 2-foot wide strip of cloth on the ground between the rows: bend 
plants over the cloth and shake them vigorously (this provides a 4-foot sample) ; 
count the number of beetles on the cloth: repeat this procedure 8 times for each 40 
acres in the field: determine the average number of beetles in 4 feet of row. 
Example: 
EIL=(damage coefficient 15.63)(manag-
ement cost)(row width)/(market value) 
EIL=(l5.63)($7. 75)(2.5) / ($5.94) 
EIL=(302.8)/(5.94) 
EIL=51 beetles per 4 row feet 
The ET can then be set at a low 67010 of 51 (ET=34 beetles per 4 row feet) if 
the charactertsitics of population growth are unknown and the farmer does not 
want to take a chance of economic loss. Or the ET can be set at a high 80% of 51 
(ET=41 beetles per 4 row feet) if the farmer 1s willlng to take more of a chance of 
incurring economic losses. A $7.75 insecticide applJcatlon would be justified if the 
average number of beetles in the ET sample count exceeded 34 beetles per 4 feet of 
row but before populations reached 41 beetles per 4 row feet. 
Pod sampling procedure. 
Collect five 5-plant samples throughout each 40 acres in the field (25 
plants): calculate an average number of injured pods per 5 plants: spray the field if 
the average number of injured pods exceeds the ET and beetles are stJll present in 
the field. A new value (P, average number of plants per row foot) is needed for thiS 
equation. 
Example: 
EIL=(damage coefficient 218.1)(management 
cost)(row width)/(market value)(number of 
plants per row foot) 
EIL=(218.1)($7. 75)(2.5)/($5.94)(8) 
EIL=(4225. 7)/(47.52) 
EIL=89injured pods per 5 plants 
Again. the ET can be set from 67% of 89 (ET=60 injured pods per 5 plants) 
to SOOAI of 89 (ET=71 injured pods per 5 plants). · 
Sweep net procedure. 
Take five 20-sweep samples in each 40 acres in the field (total of 100 
sweeps); sweep along the row as you also walk down the row; calculate an average 
number of beetles per 20 sweeps; spray the field if the beetle counts exceed the ET. 
Example: 
EIL=(damage coefficient 48.25)(manage-
ment cost)(row width)/(market value) 
EIL=(48.25)($7. 75)(2.5)/($5.94) 
EIL=(934.8)/(5.94) 
ElL= 15 7 beetles per 20 sweeps 
Set the ET from 67% of 157 (ET=l05 beetles per 20 sweeps) to 80% of 157 
(ET=126 beetles). 
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